1. Introduction {#sec0005}
===============

Schistosomiasis is a parasitic disease caused by infestation of *Schistosoma*, a tropical trematode. While it can be seen all over the world, *Schistosoma* is endemic in the Mediterranean region, particularly in Egypt. There are three types of this parasite that can cause infection in human, namely: *Schistosoma haematobium*, *Schistosoma mansoni*, and *Schistosoma japonicum* [@bib0005]. The first contact of Europeans to *Schistosoma* was occurred in 1779 during the 3-year French invasion of Egypt. Many soldiers are believed to be infected and even Napoleon was supposed to has been infestated [@bib0010]. Moreover, increasing travels for business, educational or touristic purposes between countries have resulted in unusual Schistosomiasis cases in non-endemic geographic regions [@bib0015]. On the other hand, *Schistosoma* infestation especially which is due to *S. haematobium* is still a serious health problem in endemic regions, because of its well-known relation with bladder cancer [@bib0020].

In this report, we present a bladder carcinoma case secondary to *S. mansoni* infestation in a patient who had never been outside of Turkey.

2. Case report {#sec0010}
==============

A 67 years old male patient, a farmer who had never been abroad, was admitted to the urology clinic with the complaint of macroscopic hematuria, dysuria and frequency for 10 months. There was no abnormal finding in abdominal and genital physical examination. The prostate was palpated as benign in a digital rectal examination. Ultrasonography revealed an 8 mm stone in the left kidney and mass lesions located on the right wall and dome of the bladder. Non-contrast and contrast-enhanced scans of computerized tomography (CT) revealed nodular thickening and punctuate calcifications located on the right wall of the bladder, as well as prostatic calcifications, preoperatively ([Fig. 1](#fig0005){ref-type="fig"}a and b).

Multifocal papillary tumoral lesions 4-cm in total diameter were seen on the right wall and dome of the bladder in cystoscopic examination and they were completely resected. In pathological examination of the resected tissue, a high-grade papillary urothelial carcinoma (pT1) has been reported with the findings of papillary structures composed of the cells with prominent nuclei and nuclear atypia ([Fig. 2](#fig0010){ref-type="fig"}). No angio-lymphatic invasion was detected but there was inflammatory cellular infiltration of lymphoplasmocytes in the lamina propria. On the surface, oval, eosinophilic structures with lytic appearance were observed, indicating *Schistosoma* eggs ([Fig. 3](#fig0015){ref-type="fig"}).

A consultation was conducted with the infectious diseases department, and after a detailed medical history of the patient it was discovered that he had been diagnosed and treated for urticaria after a sudden development of itchy skin, a rash with a burning sensation and a mild pain on his leg during garden irrigation. This complaint was accepted as specific dermatitis, a sign of skin penetration of cercariae, known as "swimmer's itch".

After observing the eggs of *S. mansoni* in the pathological examination of specimens, IgG levels for *S. mansoni* and *S. haematobium* were evaluated and, IgG level for *S. mansoni* cercariae was 40 (normal \<6), and *S. mansoni* adult IgG was 14 (normal \<6). Serology for *S. haematobium* was negative (IgG \< 1/16). There was no finding of systemic infection. For the medical treatment of parasite, we administered praziquantel 40 mg/kg twice orally.

Six-week intravesical immunotherapy was administered to treat high-grade papillary urothelial carcinoma invading into lamina propria, and no complications were encountered. At the postoperative 3rd month visit, no *Schistosoma* eggs were detected in the urine analysis, and no tumor recurrence was observed during cystoscopy. In the samples resected from the previous tumor sites, mixed type inflammation with non-keratinized squamous metaplasia, granulomas caused by immunotherapy, and eosinophils were detected. At the postoperative 18th month visit, there was no sign of tumor recurrence in the cytology or cystoscopy, and no parasitic eggs were found in direct microscopic examination of urine.

Informed consent was obtained from the individual participant included in the study.

3. Discussion {#sec0015}
=============

It is known that *Schistosoma*, a cylindrical trematode, which is 20 mm in length and white or grey in color, causes infestation in 200 million people and 779 million are under risk [@bib0025]. The life cycle of *Schistosoma* begins with the transmission of the eggs from mammalian host to the fresh water supplies. Once the egg comes into contact with water, it transforms into a larva with cilia, called *miracidium*. Then mature sporocysts begin to develop after miracidia infect snails (intermediate hosts) in the natural or artificial fresh water supplies, irrigation channels or ponds.

After 4--6 weeks, thousands of mature cercariae leave the snails and migrate into the water. Cercariae whirl around in the water for up to 72 h. When they come into contact with human (definitive host) skin, they penetrate the dermis or buccal mucosa and migrate to the right heart via the lymphatic system through ductus thoracicus. Mature cercariae then transmit to the lungs, liver and portal venous system (schistosomula), finally migrating to the mesenteric veins or vesicular venous plexus that drain at the base of the bladder and prostate [@bib0030]. While the *S. mansoni* and *S. Japonicum* are known as "intestinal *Schistosomas*" because they settle in mesenteric veins, *S. haematobium* is known as "genitourinary *Schistosoma*" [@bib0030].

The final diagnosis of genitourinary Schistosomiasis is made by detecting *Schistosoma* eggs in the urine samples or biopsy materials [@bib0030]. The typical appearance of eggs is helpful not only in differential diagnosis between the other helminthes, but also in the subtyping of Schistosomiasis. The serological tests are also diagnostic tools. However, although they have high specificity, they unfortunately can give cross-reactions with other parasitic infestations. In addition, they can test positive for long periods after the treatment of an active infection [@bib0035].

Medical treatment of Schistosomiasis has many alternatives such as metrifonate, artesiminin, oxamniquine and praziquantel [@bib0040]. Rare and transient side effects (nausea and chills), lack of known long-term toxicity, being oral therapy as well as safety in children and pregnant women, praziquantel an pyrazinoisoquinoline derivative with activity against adult worms of all schistosome speciesies, has made the most widely used medical treatment of choice nowadays [@bib0045].

It is well known today that there is a relation between *Schistosoma* and bladder cancer and this condition was first shown by AR Ferguson in 1911 with a series of 40 cases [@bib0050]. Egyptian citizens had also been significantly exposed to the other carcinogens (such as smoking and insecticides), so *Schistosoma* infestation has only been accepted as a risk factor after certain laboratory and epidemiological studies over 100 years [@bib0020].

Severe inflammatory reaction that *Schistosoma* eggs cause in the bladder wall also results in the development of free oxygen radicals. These oxygen radicals can cause malign transformation by the way of genetic mutations and formation of certain carcinogenic compounds (*N*-nitrozamine and policyclic aromatic hydrocarbons, etc.) [@bib0055]. Additionally, Shoekir reported that bacterial superinfections in the bladder, which are concomitant to the Schistosomiasis, may cause squamous cell carcinoma [@bib0060].

In spite of well-known etiological relationships between *S. haematobium* and bladder cancer, there is very limited number of cases of bladder carcinoma secondary to *S. mansoni* infestation in the literature [@bib0065; @bib0070]. All of the 5 cases reported in the literature were from the rural regions of Brazil. On the other hand, it was noticed that pathological examination had been reported in only one of these cases, and the diagnosis was leiomyoma. Therefore, to the best of our knowledge, there is no data in the literature regarding the clinical course of the transitional cell carcinoma secondary to *S. mansoni*, or the data delineating the potential differences between these cases and those caused by *S. haematobium*.

Our patient is of particular importance as he lives in a non-endemic region for *S. mansoni*. Additionally, it is interesting that the tumor of our case was transitional cell carcinoma, representing a clinical course that is secondary to *S. mansoni*.

Regarding the increasing travels all around the world, clinicians should remember that *Schistosoma* infection is certainly a part of the differential diagnosis of bladder carcinoma, even if the patients are not from endemic regions. In addition, when such unusual cases are diagnosed in non-endemic regions, the required measures should be taken by authorities in order to prevent the evolution of the disease to an endemic pathology.
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![(a) Thickening and calcification of the bladder wall on the right side (non-contrast enhanced). (b) Nodular thickening of the bladder wall with punctate calcifications arising from right anterior wall, and prostatic calcifications (contrast enhanced).](gr1){#fig0005}

![High-grade papillary urothelial carcinoma, invaded into lamina propria, consisting of papillary structures composed of the cells with prominent nuclei and nuclear atypia.](gr2){#fig0010}

![*Schistosoma mansoni* egg.](gr3){#fig0015}
